Proc. Japan Acad., 52 (1976) [Vol. 52, It is generally recognized that transforming or transformed fibroblasts in culture often show morphological alterations due to the loss of contact inhibition under the influence of carcinogens. This allows quantitative observation of cell transformation in such subjects.1~-4 On the contrary, epithelial cells in culture are known to show a lesser degree of morphological changes even after complete transformation.
Preliminary Notes on Liver Epithelial Cell
The NIH announcement (1975) ~> states that "When such cells (epithelial cells derived from different tissues) were treated with chemical carcinogens there was no evidence of morphological alteration and malignant transformation was determined by the ability of the cells to produce tumors in the appropriate host". Because the type of primary tumors in man is carcinoma of epithelial origin, this subject should be carefully analyzed both morphologically and functionally for any change after exposure to chemical carcinogens.
This brief communication describes detectable cellular alterations in diploid rat liver cells following a relatively short exposure to carcinogens.
Materials and methods. Cell material was derived from a diploid rat liver cell line (RL-34) 6) established in our laboratory. The cells were homogeneously epithelial with a striking morphological resemblance toward intact liver cells. Cytogenetical analysis to date has shown that over 93 % of the cells retained a diploid chromosome number of 2n, 42. The suitable concentration and treatment schedule of chemical carcinogens used (Table I) Epithelial cells in a primary RL-34 culture, after removal of fibroblasts, were treated for 4 days with AF, DMN and TA. In the majority of non-treated control cells, the cell membrane retained smooth spikeless surface appearance.
The membrane surface of carcinogen-treated cells, in contrast, showed numerous spikes. This phenomenon seems to be a first sign of drug effects in the early stage of the carcinogenic process. SEM studies of treated cells in current passages showed detectable deformations of the cell membrane, whereas the control cells showed a significantly lesser degree of changes of membrane.
2) Changes in nuclei/nucleoli. In cells treated with TA, the nuclear and nucleolar size increased 3-7 days after treatment. This picture closely corresponded to that of the drug's effect on the intact rat liver cells.7> 3) Cell aggregation. After 1 to 2 months of continuous culture no microscopically detectable difference occurred between control and treated cultures except for the TA-treated group as mentioned above. The ability to form cell aggregates was tested in a rotation culture system using a centrifugal force of 70 rpm. After 1 to 2 days in rotation culture, all of the carcinogen-treated cultures formed spherical aggregates.
Histological sections of these reformed aggregates resembled intact liver tissue consisting of hepatic epithelial cells. The control culture failed to form cell aggregates. This suggests alteration of some of the membrane properties in carcinogentreated cells. 4) Changes in growth patterns. After 3 months culture, the cells treated with TA and 4NQ0 began to show unique features in 
5) Changes in chromosomes.
The first sign of chromosomal change was found in the 5 month culture series treated with BP. Approximately 50% of the cells analysed changed their chromosome number toward a tetraploid range. This seems to indicate that the cells are altering toward malignant transformation. 6) Changes in cell membrane,related properties. Recently Karasaki8 has demonstrated the positive presence of ATPase on the cell membrane both of hepatoma and tumorigenic hepatocyte cultures. However, we failed to demonstrate this enzyme in the membrane of carcinogen-treated and the control RL-34 liver cells (Karasaki and Okigaki, unpublished data) . Probably the treated cells in our culture have not been transformed.
Membrane associated proteolytic activity of normal, carcinogentreated and transformed liver cells was compared by two different biochemical methods. By one study, activity was consistently higher in the transformed cells than in either carcinogen-treated or normal cells. By a second method of study, both the transformed and carcinogen-treated cells showed more enhanced proteolytic activity than the normal cells (Tokes, Sorgente and Okigaki, unpublished data) .
Conclusions. Based on the above experiments, the conclusions available are (1) that the method used for neoplastic transformation or fibroblasts, in order to see morphological alteration of cells, is not applicable for the liver cell transformation, and (2) that the liver epithelial cells change their morphology, chromosomes and membrane-related properties prior to acquiring tumorigenicity . Details will appear elsewhere.
